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(54) COMPENSATION DEVICE 

(57) Abstract: 

FIELD; non-ferrous metallurgy. SUBSTANCE: 
Invention specifically refers to equipment 
for compensation of undesirable effect of 
magnetic field of bus arrangement connecting 
extreme cells in rows of series of aluminum 
electrolyzers an-anged transversaliy on 
extreme electrolyzers of series. 
Compensation gear includes compensation 
buses arranged between extreme electrolyzers 
in rows of series and bus an^ngement 
connecting extreme eiectrolyzers in which 
cun-ent is directed in opposition to cun^ent 
in bus arrangement connecting extreme 
electrolyzers. In this case extreme 
electrolyzers In rows of series are 
interconnected by means of cathode buses 
which are connected to them in symmetry. 
EFFECT: increased compensation effect. 1 cl, 
1 dwg 
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(54) yCTPOMCTBO KOMnEHCAL4MM 

(57) 

kl3o6peTeHiie othocmtch k qeeTHof^ 
MeTannypruM, b HaoTHOcru k ycrpoRoTsy 
K0MneHcai4HM HejKejiaTenbHoro Bmnmn 
MarHMTHoro nonfi ouimhobkm, coeflHHHromefi 
KpaiiHne nneCiKH b psflax cepnH nonepenHo 
pacnojio>KeHHbix amoMMHueBbix 
aneKTponnsepoB, Ha KpaCiHMe aneicrpojiMsepbi 
oepMM. VcTpoRcTBO KOMneHcaqHH BKnranaeT e 
ce6H K0MneHcai4M0HHbie muHbi, pacnonojKeHHbie 
Me>KAy Kpaf^HMMM sneicrpo/iMsepaMM b p^Aax 
CepMM M OLUMHOBKOR, coeflMHfHOinefi KpaCiHMe 
3JieKTponvi3epbi, tok b KOTopbix HanpasneH b 
CTopoHy, npoTMBononojKHyio HanpaBJieHMio Tora 
B oiUMHOBKe, coeammoiu/Bi^ Kpavime 
sneKTponnsepbi. RpH 3Tom KpawHue 
3XieKTponn3epbi B pflflax cepMM coeflMHeHbi 

MeJKfly C06oM KaiOflHblMH UJMHaMU, KOTOpbie 
nOAKHlOMeHbl K HUM CUMMBTpHMHO. 1 3.n. 4)-nbl, 1 
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M3o6peTeHMe oTHocmcfl k L|BeTHoii 
MeTannypruM, b MacTHOCTH, k ycrpoKcTBy 
KOMneHcai^MM He>Ke;iaTejibHoro BJiMfiHtifl 
MamnTHoro nonn or oiumhobkm BwnpnMHTenbHOf^ 
ciaHqun M OLUMHOBKM, ooeflMHfiiomevi pflflbl 
sneKTponnsepoB, Ha KpaCiHue fmei^KH b pnflax 
cepuM nonepeMHO pacnojioweHHbix 

anioMMHueBbix anetcrponnaepoB. 

CoeAMHeHi^e sneicrponMsepoB 
ocyu4ecTBnfleTcn CMOTeMoK TOKonpoBOflfimMX 
mm, OAHMM 113 OCHOBHblX Tpe6oBaHvi(^ K KOTopoCi, 
flBfifieTca o6ecneMeHMe b pacnnaae 
onTHwanbHoro MaruMTHoro nojia, oKaabisaiotiiero 
MMHMManbHoe 0Tp^1^aTeJ^bH0e BnnaHwe Ha 
TexHonornnecKMi^ npoiiecc, 

klSBeCTHO yCTpoRCTBO KOMneHCaL|MM 

HewenarenbHoro aneirrpoMarHUTHoro bjiujihhsi 
nonn BbinpnMMTenn Ha none KpafiHux meeK a 
cepm anuMkiNMeBbix aneicrporiMsepoB, 
coAep>Kaiite(i, no Kpai^Hefi Mspe, flsa p^Aa 
aneKTponnsepoB, pacnono>KeHHbix nonepeHHO b 
KawoM pflAy. v\ acMMMeipHHHO pacnonoweHHbie 
noA nnei^KaMM KarqAHbie uJMHbi m aHOAHue 
pacnpeAennTenbHbie iiiMHbi (3aflBKa Ha 
EBponeficKM« naTBHT N 0185822, C 25 C 3/16, 
1984). 

HeAooraTKOM yKaaaHHoro jexHUMecKoro 
petueHMfl aBmeTca to, hto oho ne o6ecneHHBaeT 
ac^cjaeKTMBHyKD KOMnencaqnK) BnnflHMfl 
MamnTHoro nonsi ujmh, coeAUHflratnnx KpaCiHue 
HHet^KM cepuM aneicrpojinaepoB. l/laaecTHO xaK >Ke 
TexHMHecKoe pemeHMe Afi« KOMneHcaitHn 
BJiMnHun MarHMTHoro nonn BbinpawnTejin na 
KpaC^HMB nnedKki b cep^n anioMMHMeBbix 
aneKTpojiMsepoB, pacnonowenHbix nonepenHo b 
KajKAOM pfiAy. M MMeromux acMMMerpuHHO 
paonojio>KeHHbie noA weCiKaMM KaioAHbie ujMHbi 
M anoAHbie pacnpeAenmenbHbie tunHbi, 
aoMMMeipHHHO pacnonojKeHHbie KaroAHbie uJMHbi 
ooeAnneHbi c pacnpeAennrenbHOM lumhoi^ k 
Ka>KAof^ Kpai^neii FiHefiKe p,nn o6ecneHeHMSi 
npoTeKaHMfl ojieKipuHecKoro roKa c hmx no rpeivi 
mvi 6onee acuMMerpuHHO pacnono«eHHbiM 
ujuHaM Hepea pacnpeAenHTe/ibHyK) KaTOAHyro 
muHy b nocneAyiomyio Kpaf^Hioio flneCiKy (RU, 
nareHT N 2060304, C 25 C 3/16, 1988). 
HeAOcraTKOM yiosaHHoro TexHMHecKoro 
pemeHMfl nanmrcn cHvi>KeHiiie 
TexHMK0-3K0H0MMHecKiix noKaaaTeiieii pa6oTbi 

KpaflHMX 3JieKTponM3epOB B cepnH, V13-3a 
BOSHMKHOBeHMfl POpHSOHTanbHblX TOKOB B MX 

pacnnase b pe3ynbTaTe acuMMeTpuHHoro 

nOAKJIKDHeHMfl K HUM COeAHHHTeJlbHblX KaTOAHblX 
UUMH. DpH aOHMMeipUHHOM nOAKJlKIHeHMM 
COSAUHHTeJIbHblX KaTOAHblX LUHH K 

pacnpsAenMTenbHbiM ujMHaM b nocneAHHx 
npoieKaer aneiapuMecKMii tok, 

KOMneHCkipyioiAiif) cbohm MamHTHbiM noneM b 
pacnnaae KpafiHux fwesK none ot olumhobkm 

BbinpSRMMTenbHOfi CraHLIMM M 0UJHH0BKV1, 

coeAMHRiou^efi KpafiHMe meihm pnppB 
aneKiponMsepoB na npoTMBonono>KHo(i ciopoHe 
OT BbinpnMMxenbHoR CTaHi4MH. OAHaKo 
npoTeKanne TOKa no pacnpeAennTenbHbiM 
LUMHaM yKasbiBaeT na HannMne b hux pasHOCTM 
noTeHMnanoB no anme npoBOAHUKa. B CBf\3v\ c 
TBM, MTO pacnpeAennTenbHbie muHbi coeAHHeHbi 
c pacnnaBneHHbiM amoMMHuew KpaSiHux aneeK 
Mepea c6opHbie KaTOAHbie ujMHbi n KaTOAHbie 

CTep>KHH TaKMM o6pa30M, HTO o6pa3yK)T C HUM 

napannenbHyto aneKTpwHecKyio Ltenb, to 
HanMHHe TOKa b pacnpeAenMTenbHbix lUMHax 
yKasbiaaeT Ha Hstnmm ropM30HTanbHoro TOKa b 
pacnnasneHHOM anioMMHMM KpafiHMX smeeK 
cepMM 3neKTponM3a. BsanMOAeMcxBHe 



rOpM30HTanbHblX TOKOB C BepTMKanbHblM 

MarHMTHbiM nonsM (Bz) npuseAeT k cHM«eHMKJ 
MarHMTorMApoAMHaMMMecKoCi (Mffl) 

CTa6MnbH00TM Ha3BaHHblX 3neKTpOJlM3epOB M K 
CHM)KeHMK) MX TeXHMK0-3KOH0MHMe0KMX 

^ noKaaaTeneii no cpaBHeHnio c ocTanbHbiMH 
aneKTponMsepawM b cepnn. 

flnn o6ecneMeHMii MaKCMwanbHbix 
TexHMKO-aKOHOMMMecKMX noKasaTGneCi 
npoMSBOAOTBa anioMMHMfl sneKTporiMSHbiM 
cnoco6oM BaJKHbiM HB/ineTcn actact^sKTHBHoe 
Mcnojib30BaHMe s/ieKrposHeprmi. Bonbujoe 
SHaMeHHe mmbbt pacnono}KeHvie \a cxeiwia 
noAKJUoneHMSi noABOA^iAHx k cep^M vi 
OTBOAfiiilHX OT cepuM oneKTpojiMsa tok naKeTOB 
uiMH. Ohm Aon>KHbi pacnonaraTbcJi tbkmm 

/5 06pa3OM, HT06bl MMHMMMSHpOBaTb MarHMTHOe 

none mum, no KpaMHeCi Mepe, o6eGneHMTb ero 
CMMweTpMK) B pacnjiaBe KpaiiHMX 
sneKTponMsepoB b p^Aax cepMM, Ba>KHbiM TaK )Ke 
flBnneTCfl o6ecneMMTb b stmx sneKTponMsepax 
paBHowepHoe pacnpeAeneHMe TOKa no anoAaw m 
20 KaTOAHbiM cjepmmM, c i^enbio MCKHKmeHMfl 

rOpM30HTanbHblX TOKOB B MBTanfie M nOBblUJeHMfl 
3ci)C|}eKTMBH0CTM pa6oTbi ojieKTpojiMsepoB. 

flo noABOAfliAMM naKeTaM ujmh tok npoxoAMT 
OT BbinpfiMMTenbHofi cTanqMM k nepaoCi b pnAY 
sneKTponMsepoB flHeCiKe, ot nocneAHefi memv\ b 
yKaaaHHOM p^Ay k nepBOM meme coceAHero 
pflAa sneKTponMsepoB, saTew ot nocneAHefi 
ywetiKM K BbinpnMHTejibHoi^ CTaH^MM. DpM 3Tom 
TOK npoTeKaeT nocneAOBaTejibho, kbk no 
3neiCTponM3epaM, TaK n no psAaw 
^ sneKxponMsepoB. HanpaaneHMe tokb b coceAHMX 
p^x flBJineTCH npoTMBononowHbiM. Hacronmee 
M3o6peTeHMe L4ejiecoo6pa3HO Ann cepMf^ 
oneKxponMsa CMnofi TOKa CBbiiue 200 kA npw 
nonepeMHOM pacnono>KeHMM aneKrponMsepoB b 
psAy. B TaKMX cepMfix sneKrpojiMsa tok b 

3S Ka)KAOM p^Ay M COBAMHJIIOIUMX pflAbl HaKOTaX 

UIMH MHAyqMpyeT cnnbHoe MamMTHoe none, 
OTpML(aTenbHo BnMHK)a\ee na coceAHMf^ pnA 
aneKTponMsepoB m oco6eHHO Ha KpafiHMe 
aneKxponMsepbi b cepMM. 

06bmHo paccTOHHMe Me^Ay paAawM 
40 aneKipojiMsepoB h coeAMHniou|MMM psiAbi 
naKeiauM ujmh Be/iMKo, raK mto Ha coceAHMfi pnA 
M KpafiHMe 3JieKTpojiM3epbi B cepMM 6yAeT 

BJIMRTb JIMUJb BepTMKajIbHa^ (Bz) COCTaBnfllOiJL^afl 

MarHMTHoro nojin. fljw KowneHcaLiMM yKasaHHofi 
HejKenaTenbHOM KownoHeHTbi MarHMTHoro nojin b 
"^^ pacnnase, OKono mhm noA TopqawM 6jiM}KHero ot 
coceAHero pnAa nonepeMHo pacnonojKeHHbix 
sneKTponMsepoB o6biHHo nponycKaioT 6onbUJMM 

TOK no CpaBHeHMK) C npOTMBOnonO>KHblMM 

Topi^aMM cepMM. 3to AocTMraeTCH o noMombio 

aCHMMeTpMHHblX KOHCTpyKqMfi OUJMHOBOK MflM )Ke 

npM McnojibsoBaHMM cneqManbHbix npoBOAHUKOB 

C TOKOM (KOIVineHCai^MOHHblX KOHTypOB), KOTOpbie 

noAKnioHaeTCfl, kbk npaaMJio, k oTAe/ibHOMy 

MCTOHHMKy TOKa. 

KpafiHMe mefiKM b KawAOM pwy cepMM 
55 3neKTponM3epoB HaM6onee CMJibHo noABep>KeHbi 
BOSAeficTBMio MarHMTHoro noriR, TaK kbk na hmx 
oAHOBpeMeHHO BnMseT MarnnTHoe none 
coceAHero psiAa n naKSTOB ujmh, coeAMHflK)U4MX 
pfiAbi SJieKiporiMsepoB. 3to enM^iHue mo>kho 

CHM3MTb yBeilMHeHMeM paCCTOflHMfl Me>KAy 

60 BbinpHMMTenbHOM cTanqMefi m cepMeM 
3JieKTpojiM3epoB M yBenMMeHneM paccTOflHMH 

MeJKAy naKBTOM ujmh, COeAMHHKIQ4MM KpaMHMe 

jwefiKM B cepMM Ha CTopoHe, npoTMBononojKHofi 

OT BbinpjIMMTeJlbHOfi CTaHLJMM, OAHaKO 3T0T 

cnoco6 cBfl3aH co sHaHMrenbHbiMM 
cjjMHaHCOBbiMM 3aTpaTaMM, T.K. p^n ero 



peannsaqnM Heo6xoflMMbi coeflUHHTenbHbie 
naKeibi ujmh 6onbUJOM fljinHbi m cooTBercTBeHHO 
gonbiune npoMSBOflCTBeHHbie njiou^aAH. 

TexHMMecKaM saAana M3o6peTeHMn 
saicnioMaeTCfl b cosflaHnn b pacnnaBe KpaCiHMX 
3neKTponM3epoB cepMH MamnTHoro nona 
aHanornMHoro MammHOMy nonio, KaK b 
ocranbHbix aneKiponnaepax cepnn v\m, no 
KpaRHeR Mepe, cMMMeipHHHoro oTHocmenbHo 
ocefi BaHHbi, a raK >Ke b o6ecneMeHHii 
pasHOMepHoro pacnpefleneHMfl TOKa no aMOAaM 
v\ KaroAHbiM cTep>KHnM KpaPiHux 
aneKTponnsepoB. Co6nK)AeHne yKasaHHbix 
ycnoBMfl o6ecneMMT lexHUKo- aKOHOMUMecraie 
noKasareJiM pa6oTbi KpaPiHux jmeeK He xy)Ke, hbm 
ocxanbHbix aneiapojinaepoB cepuM. Hpn 3Tom He 
noTpe6yeTCfl 6onbLuofi flnnHbi naKeroB lumh, 
coeAMHflioiUMX pflAbi aneKTponnaepoB v\ Bonbiunx 
npoMSBOACTBeHHbix nnoinafleCi. 

PemeHne nocraBJieHHoR saAann b 
ycrpoRcTBe nnn KOMneHoai4MM HewejiarenbHoro 
bjimrhm;) MarHMTHoro nonn Ha Kpai^HMe 
aneKipojiMsepbi b cepuM npii, no NieHbiiief^ wepe, 
ApyxpflAHOM nonepeHHOM pacnonoweHun 
amoMMHMeBbix aneto-pojiMsepoB, coAepwau^ee 
KaroAHbie lunHbi, ooeAHHHioiUMe KpafiHue 
aneicTponMsepbi b pnAax cepuM, AocTMraeTcn 
nyrew Mcnonb30BaHM« KOMneHcaMMOHHbix luhh, 
pacnonoJKeHHbix Me>KAy KpaRnnMH 

3JieKTponn3epaMM b pnflax cepnn n KaroAHbiMH 

lUMHaMM, COeAMHfllOLHHMM KpaMHue 

a/ieicrponnsepbi, npMMew tok b 
KowneHcai^MOHHbix muHax HanpaBnen b cTopony, 
npoTMBononowHyto HanpaBneHura TOKa b 
KaroAHbix ujunax, a laioKe sa omot 
CHMMeipuHHoro npAKnioMeHMn k KpaiiHMM 
aneiaponnsepaM coeAMHmenbHbix lOTOAHbix 
mm. 

Hvtme npeACiaBJieH npuMep ycipoficTBa f^m 
KOMneHoai^MH He>Ke;iaTenbHoro BnHSHun 
MarHMTHoro nonn xaioAHbix ujmh coeAUHHioiUHX 
KpaRHMe nneKKM b pnAax cepuM nonepenno 
pacnonQ>KeHHbix anioMMHHeBbix 
aneKipoxiMsepoB, Ha KpaCiHue aneKrponnsepbi b 
cepMM. 

Ha. HeprejKe noraaaHa cxeMa 
npeAJiaraeMoro ycrpoficTBa pj\f\ KOMneHcaqnn. 
BbinpyiMMTenbHaH CTanmrn 1 nmaer tokom 
ceprno nonepeMHO pacnonojKeHHbix 

ajieicTponnsepoB. Kpai^HMe aneicrponMsepbi b 
pflflax cepMM coeflUHeHbi Me>Kfly coGot^ naKeraMM 

UJHH 2 M KaTOflHbIMM LJUHHaMM 3, KOTOpbie 

noAicnraMeHbi k KpaCiHUM aneirrpojiMaepaM 
CMMMeipHHHO. ToK B paflax ansKipojinaepoB 4 
HanpaBJieH b npoTMBonono>KHbie ciopoHbi 
OTHOGMTenbHO APyr flpyra. Mewy KajOAHbiMM 
LUMHaMM 2, coeAMHniotHMMM Kpa^HMe 



aneicrponMaepbi b pwax cepMM, m KpaMHUMn 
aneicrponMsepaMM yciaHOBneHbi 
KOMneHca^MOHHble oimhw 5, tok B KOTOpblX 
HanpaBJieH b cTopoHy npoTMBonono)KHyio 
HanpasneHMK) TOKa b KaioAHbix uinnax, 
^ coeflMHHioinMX KpaMHMs aneKipofiMsepbi b pnAax 
cepMM. 

ycTpoMCTBO KOMneHcaqnM paSoiaeT 
cneAyiomMM o6pa30M. 

TOK C BbinpflMMTeJlbHOM CTaHMMM 1 npOXOAMT 

„ no cepMM anetaponnsepoB 4, cocTosiu^e(i, no 
Kpai^neM wepe, M3 Asyx napannenbHbix paflOB 
nonepeHHo paonojioJKeHHbix aneirrponMaepoB. 
KaTQAHbie ujMHbi 2, coeAMHfltomMe psiAbi 
anexTpoJiMsepoB, renepMpyioT b paonnaBe 
KpaflHMX aneiaponMsepoB BepinKanbHoe 

/5 MarHMTHoe none, KOTopoe oKa3biBaeT 
OTpuqarejibHoe BHMflHMe na mx pa6oTy Ms-aa 

CHM>KeHMH MarHMTOrHApOAMHaMMMeCKOM 

CTa6mibH0CTM pacnnaBa. KoMneHcauiMOHMbie 
lUHHbi 5, CBOMM MarHMTHbiM nonoM, 
KOMneHCMpyKJT b pacnnase KpafiHUX 

20 aneKTponMaepoB none ot lumh 2. KaiOAHbie 
UJMHbi 3 noAKnioMeHbi k Kpaf^HMM 
aneiapoHMaepaM cepMM oMMMerpMHHo, new 
oeecneMMBaeTca paBHOWiepHOCTb 
pacnpefleneHMfl TOKa no anoAaM m SniOMcaM. 

MecTonono)KeHMe KOMneHcaMHOHHbix ujmh m 
cMJia TOKa B hmx 6yAyT onpeAeriHTbCfl mcxoa^ M3 
pacnono)KeHMn coeAUHMTejibHbix KaTOAHbix lumh, 
cunbi TOKa a hmx m cTenenn KoivineHcaqMM nojin b 
KpafiHux mei^Kax cepm. 

H3o5peTeHMe nosBonsieT onTMMMSnpoBaTb 

^ MamMTHoe nojie m o6ecneHMTb paBHOwepHoe 
pacnpeAejieHMe lOKa no aHOAawi m KaTpAHbiM 
crepwHflM KpafiHMx ajieicrponMaepoB b cepuM, hto 
coaAaeT ycnoBMfi ajw hx pa6oTbi He xywe, neiw 
ocTanbHbix anexTpojiMsepoB arof^ cepMM. 

Oopwiyna M3o6peTeHMfl: 

33 1. YcTpOMCTBO KOMneHCaL<HM 

He>KenaTenbHoro bhwahma MamMTHoro nojin na 
KpaflHMe aJieKiporiMaepbi b cepMH npM, no 
MeHbmefl wepe, AsyxpnAHOM nonepeMHOw 
pacnonroKeHMM ajiKJMMHMesbix ajieirrponMaepoB, 
coAepjKamee KaroAHbie uimhw, coeAMHniouiMe 
KpaRHMB aneKipoHMsepbi b pnAax cepMM, 
oTHMHarameeon tsm, mto oho cHa6)KeH0 
KOMneHcat4MOHHbiMM ujMHaMM, pacnonwKeHHbiMM 
Me)KAy KpafiHMMM aneiaponnaepaMM b pHAax 

OepMM M CX3eflMHflK)Q4MMM MX KaTOAHbIMM UIMHaMM, 
^ npMMeW TOK B KOMneHCaqMOHHblX LUMHaX 

HanpaBneH b cTopony, npoTMBonono>KHyio 
HanpasneHMK) TOKa s KaTOflHbix muHax. 

2. YcTpoMCTBO no n,1, oTnMMarameeca tbm, 
HTO KaTOAHbie ujMHbi, coeAMHflioa(Me KpafiHMe 
ajieKTponMsepbi b p^Aax cepMM, noAKnK)HeHbi k 

SO HUM CMMMeTpMMHO. 
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